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SYSTEM AND METHOD FOR 
ACTIVE DETECTION OF CONNECTION TO A NETWORK 

mo Field of r.h» Tn mr1fTn _ 
This invention relates to digital computing 

r!?^r n !' J** particula ^V' present invention 
10 t0 . deVic « U8ed to interconnect computing 

10 equipment « a network configuration. 

2 " Background Tr,^^ Tlrrn 

The proliferation of computers has made great 
computing power available to large number. of U8e „ 

r^grert^ 11 ^ 7 MPabiiiti - P-sonal co^t^ 

is greatly enhanced when the computers are 

interconnected to each other. When a plurality of 

computer* are interconnected to share tofSSS^ it 

is generally referred to as a network. Lo~ A^ea 

IT* <LM3) " e th ° 3e networks conned 
computers over a relatively sm all g^ographic^L and 
Wide Area Networks (WANs, are those networks h 
connect computers over „ , , nicn 

area WitTmnf^ V relatlvelv ^'S* geographic 

net.o« th! r Jl.% " * co "P ut « <=- ». connected to . 
network, the computer must be provided with th. 

iSSE*!* n • t, ' orl, hard, '• r •• sueh "2-22. u 

referred ro as a network adapter card a * 

.SSS' Jl"^"^ ^ Ul " network 
* network adapter ^£^£L"S"£ S^T*" 

- r d3. the ~"s»^Lsr te r r 805 
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standards are examples of standards which are well- 
known In the industry but the recitation of these 
standards is not intended to be a comprehensive list 
of those standards which are applicable to the present 
5 invention . 

Represented in Figure 1 is a diagram showing the 
general arrangemenL of a host computer, a network 
adapter card, and a connection to the media conveying 
a network signal used in the case, .of the Ethernet 
10 network standard, it is to be understood that the 
arrangement represented in Figure,;! la merely 
exemplary and net limiting of the applications of the 
present invention or is indicative of any particular 
network arrangement. 

15 represented in Figure 1, a network adapter 

card 10 resides In a host computer 12. Network 
adapter cards, such as network adapter card 10, used 
in connection with personal computers, such as host 
computer 12, typically contain a transceiver 14 which 
20 interfaces between the media access controller (MAC) 

16 on the network card 10 and the physical network 
media 18 (e.g. the media carrying the network signals 
(twisted pair cable, coaxial cable, or fiber optic 
cable} ) . The transceiver 14 is also sometimes 
25 referred to as a Medium Attachment Unit. It is common 

to also provide a isolation device 24, for example a 
transformer, to act as an electrical isolator between 
the network adapter card 10 and the network media 16 

ao t-u In / h " exa °P le of ri *»™ 1, ^en Uaplementing the 
30 Ethernet network standard the transceiver 14 performs 
the task of transmitting the data frames onto the 
cable and receiving data frames from it. The 
transceiver 14 also monitors the signal level on the 
medium, and detects network collision and other error 
conditions, all as known in the industry. The 
transceiver 14 can either be external to, or on-board, 
the network adapter oard 10. other components which 
are included on the network adapter card 10 are 
represented at 22. 



Besides functioning to convert between the 
signals of the MAC 16 and the signals that appear o n 
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the network media IB, the transceiver 14 is involved 
in establishing the network connection in the first 
place. When the host computer 12 initializes the 
network card 10, the transceiver 14 continuously 
monitors the network media 18 while typically sending 
out its own broadcast packets until there is a 
response from the network and a connection 
established. Some transceivers 14 that support mere 
than one typo of connection call the procesa of 
determining whieh types of signals muse be used on the 
networ* ^negotiation.- « la to be und J^ 
that the functions carried out by the network adapter 
card 10 can be integral with other components of the 
host computer 12 or other type of computing device. 
I? *? VCnt ° f PCMCIA " rds and C«*Bus cards, 

ro thr^ y >.! CnOWn " K C3rdS ' has brou « ht ""working 
ro the portable computer user. Such portable 

!^ e " ar ° batt «y P°"*«* devices which are small, 

srn^iL 0 "^ ° ften the sA " °* * notebook or 

smaller. PC cards are compact hardware devices having 

other ° f ° nly I'*™' Sn »' 10 - 5 ™ « some 

other dimensions allowed by the promulgated PCMra 

previa' P k C " d tyPlCally ^to T™ket 

provided on the housing of the computer to allow L 

replacement of one PC Card with another PC Card * 

increasingly, users of desktop computers, as well as 

add hardware devices to their computing devices. 
It is common to add a network adapter card 
Portable computer as a PC card. Some TtLsTpc Cards 
loZZT™ I™*™"? m -twork/mode C r S 
co£"« «er L Often the portable 

PcTard Tr th* ° y USin9 thB P °" lon ot the 

, cara ' op tfte «3er simply keeps the PC Ca - rt fc w 

host computer even when the PC Card is nof f ^ 
to any network <-k * coni >ected 

in««-.?i *- Since the network PC Card is 

the tr.n3c.iy.,: „„ „ .t PiL^ ,f !' ST***' «■«« 
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even if no connection to network media is present. 
The amount of power used by the transceiver is great 
enough to unsatisfactorily reduce the battery life of 
portable computers when being powered from the 
internal battery. In addition, because network and 
modem components on a combination network/modem card 
are in such close proximity, the constant attempts of 
the transceiver to find a network connection creates 
electrical noise that can adversely interfere and 
affect modem performance since the circuit board in 
the PC Card contains the components for both the modem 
and the network adapter. 

To reduce undesirable power consumption and 
electrical noise when the transceiver is not needed, 
15 most transceivers can enter a low-power mode. 

However, the circuitry needed to establish a network 
connection is disabled in a transceiver when the 
transceiver is in the low-power mode. While it has 
been suggested that it is possible to put the 
transceiver into the low-power mode and periodically 
give it full power to check for a cable being 
connected to the network adapter card, this suggest ion 
is impractical since in order to significantly reduce 
power consumption and minimize electrical noise, these 
25 full power checks are so infrequent that it results in 

an unacceptable delay in connecting to a network when 
a cable carrying active network signal is actually 
attached to the network adapter card. Additionally, 
the software overhead required of the host computer 
for such an ongoing operation would hurt the 
performance of all other tasks the host computer is 
running. Moreover, merely mechanically detecting when 
a network cable is connected to the network adapter 
card also provides unsatisfactory performance since 
there is no guarantee that the other end of the cable 
is actually connected to a network hub, switch, or 
router and that the cable is carrying an active 
network signal. 

in view of the foregoing, it would be an advance 
in the art to provide a system and method for reducing 
the power consumed by a network adapter card when the 
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network adapter i s not actively connected to a 
network. a 



reduced L^**** ° bJ * et °' tha present invention to 
10 ^w"k e T aUnBd by a n ° tvoJfk *<**Pfr when the 

n^w«k\ P 18 " 0t aCtiV * ly to the 

Provide ? ^ ° bjeet ° f thB preSont ^«tion to 

Provide a system and method for reducino the 

It ia a further object of the present invention to 
extend the batterv Hf» n f , w ... ention to 

detect^ "" ■«»—"' Invention to 

requires few add?^ , ° CtW ° rk keying medium which 

sional is .» aetectang when a network 

int.rf.rln, electric,! „oi« «M.,i« 
M to pr" i d/, V Vv«™ heI rf 0bjee,; ° f f " S Pr '" M invention 

Which i, p.«l=ur, r 7 y rA.d/ n *, tB ° rk M "" 1 "' 

Card. V Ult8d for incorporation Into a re 

'0 provide a" ^'° t °* Z '" ! i»«ntion to 

•yete. and method for detecting when an 
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Ethernet network signal is present on a network 
conveying medium. 

It i a a still further object of the present 
invention to provide a single circuit which can detect 
when either a first network signal or a second network 
signal is actively present on a network conveying 
medium. 

These and other objects and advantages of the 
invention will become more fully apparent from the 
description and claims which follow, or may be learned 
by the practice of the invention. 

The present invention provides an efficient and 
elegant structure and method for detecting the presence 
of an active connection to a data transmission network. 
The present invention functions by detecting the network 
signal energy on a network medium, such as a network 
cable. The present invention solves the problems of 
excessive power consumption and generation of excessive 
electrical noise. The embodiments of the present 
invention give an indication of whether or not an active 
network connection is present on a network cable 
Advantageously, the embodiments of the present invention 
do not attempt to create a network connection; The 
embodiments of the present invention monitors the 
25 receive network lines to determine if th*re is 
electrical energy on the cable in the form particular to 
the type of network supported by the network adapter 

o™ 4 'h The fc ea,bodiMnt ot ^e present: invention then 
provides a hardware signal that is use* oy other x * 
on the network adapter card to indicate the active 
network connection. One preferred function of the other 
logic components included on the network adapter card is 
to xnterrupt the host computer when a change in cable 
energy status is detected. 

The present invention allows the host computer to 
put the transceiver into the low-r,™^ m ^ ""V™* to 
wh „ . to ine low-power mode continuously 

when there is no active sig„ al present, yet permits the 
host computer to quickly poV9r up the w 
a cable carrying ,n active network signal is coated 

the lb n oT° rk adaP r r Card ' The PW ~ -nsumption ^f 
the embodiments of the present invention and any 
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supporting logic is considerably less than that of the 
transceiver at full power. 

In accordance with one aspect of the present 
invention, a means for making a connection to a network 
5 medium, a means for comparing any signal found on the 
network medium to a predetermined standard, and a means 
for signaling the computing device when any signal found 
on the network medium is an active network signal are 
all preferably included in the embodiments of the 
10 present invention. 

The embodiments of the present invention can be 
incorporated into a network adapter card which is 
configured internally to the host computing device or as 
a PC Card, or in any other configuration which meets the 
15 needs of a particular Application. The embodiments of 

the present invention are particularly applicable for 
use with networks compliant with the popular Ethernet 
network standards but other network standards can also 
benefit from the present invention. 

20 

BPIEF PFSCRTPTIQM OP T H E DRAWTft flfi 
In order to better appreciate how the above-recited 
and other advantages and ob jeers of the invention are 
obtained, a more particular description of the invention 
briefly described above will be rendered by reference to 
a specific embodiment thereof which is illustrated in 
the appended drawings. Understanding that these 
drawings depict only typical embodiments of the 
invention and are not therefore to be considered 
limiting of its scope, the invention will be described 
and explained with additional specificity and detail 
through the use of the accompanying drawings in which- 
Figure 1 is a diagrammatic representation of a 

Figure 2 is a block diagram showing the 
configuration of a presently preferred embodwTof the 

^S^cTS 0- f " deteCti ° n ° f — ectioVco 

a network of the present invention. 
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Figure 3 is a detailed schematic diagram of another 
presently preferred embodiment of the present invention 
configured for use in a particular application. 

Figure 4 is a representation of a waveform pattern 
5 typical of a 100 Mbps Ethernet signal. 

Figure 5 is a representation of a waveform pattern 
typical of 10 Mbps Ethernet link signal. 

Figure 6 is a representation of a waveform pattern 
typical of 10 Mbps eye pattern of an Ethernet signal 
10 when data is being transferred over the network. 



DETAILED DE3CRTPTTOW OF THE PREFERRED F.MBODTMEMTfl 

Reference will now be made to the drawings wherein 
like structures will be provided with like reference 
15 designations. Reference will first be made to 

Figure 2 which is a block diagram showing the 
configuration of a presently preferred embodiment of the 
present invention, generally indicated at 100. It will 
be appreciated that the block diagram represented in 
20 Figure 2 is merely exemplary of the present invention 

and is not intended to be limiting of the scope of the 
present invention. Those skilled in the art will 
appreciate that many different components and 
configurations can be arrived at to carry out the 
25 present invention. Moreover, all structures, whether 

now know or which become known in the future, which 
perform functions which are similar or equivalent to the 
functions carried out by the structures represented in 
Figure 2 are intended to fall within the scope of the 
30 present invention. 

Represented in Figure 2 is a network 98, which is 
preferably a network complying with one of the Ethernet 
network standards. The connection to the network 98 is 
made using two conductors 104AAB. It will be 

35 appreciated chat the connection to the network 

represented in Figure 1 is made in addition other 
customary connections made to the network by the network 
adapter. The connection to the network represented in 
Figure 2 is just one preferred example of a means for 
40 making a connection to the network medium and those 
skilled in the art will appreciate that there are many 
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other structures now knoun in <-k 

become available in the art wniC h I" °* WMch wUl 

or equivalent function/ * ° C " ry ° Ut 

intended to fall ^tMn stru «ur e3 are 

a connect.cn to^n^ 2^°' ' ^ f " 

^■"•■/.^ ^ filtering 
Nation function to ^ l0 * provldea the 

conductors 104JU4B does not J connection to the 

or change to the which T interf « en « with 

network ... important!" ^ the netwo^ Z"?"' ^ the 
present on the conducto y ; 18 «"^h are 

presence of the embodiment ef the prese^^ * 
Cxrcuit 102 also provides » n , p " seftt invention, 

signal conditions f or the detect? * M " Und " 
«»ie, out the network detect'" t° n ClrCUit 106 whi <=* 
which is preferred for t„ \ function * **• DC bias 

transceiver provides. The All , * dapter 
circuit 102 is conveyed bv, „ ? ° UtpUt from «>• 
circuit 106 for detection C ° ndueto « 1° 8A „ to the 
i«Put to the netwo^ ^"er 8l ° nai *■ 

- .W^'^ 1 a d ^ n Ctl0h C ™ "« compare, 
oetect the presence \f ^ voltage to 

conductors 1Q4A«B. A re f,™ netW °f k s ional on the 
aerated by . »f^~^ t '«- P-ferabl y 
conveyed to the network siL^ * Ci "=«it lie and 

represented by lin « ^ im \ detc «ion circuit 106 as 
Preferred configurations for 4 lnforteati ™ on the 

of the network si gnal de £ " Carryina out **• functions 
P-vided shortly. ^. 106 be 

detection circuit 106 i s f i " network signal 
"2 to an output s " 6 ±B J^nveyed as represented line 
-tput shaping^. 110 " hi '« carries out 

^ energy detection ,i ^1 as t C±rCUit 110 *>« P uts 
which indicates whether the a net^T^ by llne 114 
on the conductors 104A*8 The e„7 "J 9 " 2 ±S prMe « 
is Preferably tailored to thJ 9y detect *on signal 

appi lcacion to ^ 2; p e r 0 7i ula : «*z 

tn e embodiment of the present 
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invention is employed. Thus, in one preferred 
application of the present invention the energy 
detection signal is conveyed to the host computing 
device so that the host computing device can direct the 
transceiver in the network adapter card to be in a full- 
power mode or a low-power mode. 

The network detection circuit 106 represented in 
Figure 2 is just one preferred example of a means for 
comparing any signal found on the network medium to a 
predetermined standard and those skilled in the art will 
appreciate that there are many other structures now 
known in the art or which will become available in the 
art which can carry out similar or equivalent functions 
and all such structures are intended to fall within the 
15 scope of a means for comparing any signal found on the 

network medium to a predetermined standard. 

One preferred application of the system 100 
represented in Figure 2 is the detection of either 10 
Mbps or 100 Hbps Ethernet signals on a CardBus PC card 
20 network adapter. The CardBus PC Card network adapter of 
this example preferably uses an Ethernet transceiver 
circuit which can be selected from those available in 
the industry by those skilled in the industry. The 
preferred CardBus PC Card network adapter ' of this 
25 example also includes a custom application specific 

integrated circuit <ASIC) which has been fabricated to 
carry out the function of interfacing between the host 
computer and the Ethernet MAC provided in the CardBus PC 
Card network adapter. 
30 * n the preferred embodiment described herein, the 

network signal detect ion circuit 106 outputs on 
conductor 112 an active-low signal designated as 
/ENERGY_DETECT which is output to the ASIC via conductor 
114* Also in this preferred embodiment, if the 
35 /ENERGY_DETECT signal is high, the ASIC assumes no 

network signals are present and appropriate action, such . 
as keeping the transceiver in a low-power state, is 
maintained. if the /£NErgy_deT£CT signal is low, or 
pulses low at least twice in a programmable time period, 
it is assumed the network adapter card is connected to 
an active Ethernet hub, switch, or router and 



40 
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appropriate action, such as Keeping the transceiver 
fully active, is taken . 

The output shaping circuit 110 represented in 
Figure 2 is just one preferred example of a means for 
signaling the computing device when any signal found on 
the network medium is an active network signal and those 
skilled in the art will appreciate that there are many 
other structures now known in the art or which win 
become available in the art which can carry out similar 
or equivalent functions and all such structures are 
intended to fall within the scope of a means for 
signaling the computing device when any signal found on 
the network medium is an active network signal . 

With an appreciation of the foregoing, it will be 
understood that the system of the present invention 
represented in Figure 2 advantageously interfaces with 
the appropriate device driver residing in the host 
computer as will now be explained. when the network 
adapter card including the system represented in Figure 
k ?* inltl * liled ' and « any time when there is a 
change in the presence or absence of network energy 
detection (x.e. a change in the /ENERGY DETECT signal) 
the ASIC interrupts the host system. The device driver 
software, which can be readily adapted (if necessary, to 
carry out the functions of the present invention by 
those skilled in the industry, reads the Mic for 

" Tor [ tTSS deteCti ° n Status an * determines whether 
or not to fully power the transceiver. 

importantly, the embodiments of the present 
invention must orovide t-h- F ni 

_,. proviae tne network energy detection 

indication not only before a . a«ection 

but -i s « „h<i lu ° erote a connection is established, 
but also while the network adapter card is attaeh.n 

an active network. it is preferred th-r Is 
#.».-, P'ererred that the system of 

the present invention represented in Flgure 2 LaTnoJ 
directly control the transceiver in the network adapts 
card.- it provides the host computer system with an 
indication of whether the network adapteT card ±* 
connected to an aetive network Tha. ! 
appropriate circumstances. tnThost XS"coS 
choose to ignore the indication provided xTm! 
-presented in ttwr . 2 and ..J^STy 
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transceiver, for example when the host computer is not 
being powered by internal batteries. 

Figure 3 will be referred to next to provide a 
presently preferred example of how to carry out the 
5 present: invention in one preferred application* It is 

to be understood that Figure 3 is a detailed schematic 
diagram representing just one example of how to carry 
out the present invention- Understanding that Figure 3 
is just one example of the present invention, an 
10 explanation of tho detailed schematic diagram will be 

provided next. While the exemplary detailed schematic 
diagram represented in Figure 3 is described for use 
with 10 Mbps and 100 Mbps Ethernet network signals, 
those skilled in the art will readily be able to use the 
15 teachings set forth herein to utilize the present 

invention for use with Gigabit Ethernet network signals 
as well as other network signals known in the industry. 
Information regarding such Ethernet standards can be 
obtained from the following publications: all 
20 publication** promulgated pursuant to IEEE 802. 3z and 

802. 3ab working groups and all published revisions of 
the IEEE 802.3 standard, all of which are now 
incorporated herein by reference in their entireties. 
In Figure 3, the positive and negative differential 
25 receive signals provided on the network are represented 
at WT & RX\ respectively. The positive and negative 
differential receive signals RX* & HX' are each 
capacitively coupled to the non-inverting inputs 
(indicated at the plus inputs in Figure 3) of two 
30 comparators. Ul and 02. Capacitors CI and C2 function 
to capacitively couple the signals to the comparators 01 
and 02. The capacitors CI and C2, along with resistors 
Ri, R2, R3, and R4, are one preferred example of a DC 
filtering. isolation and biasing circuit. such as 
35 represented at 102 in Figure 2. 

it ia to be appreciated that the capacitors CI and 
C2. along wixr, resistors RI, R2, R3 r and R4, are just 
one preferred example of carrying out a means for DC 
filtering of the signal, a means for providing 
40 electrical isolation, and a means for providing a DC 

bias and chose skilled in the art will appreciate thar 
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which !ITiT y ° ther atructur ^ ™* ^ in the art or 
which will become available i„ the arc which can carry 
out simi iar or equivalent functions and all "S 
structures are intended to fall the scope of the 

present invention. F 

Cl and n c2 hi whilh ferred ° £ "Pacitors 

are an 3 d ele 2 ;ted s e o h \Zy ^ — - 

-xgnals without significant attenuation. Re^o^Rl 
and R2 function to set a DC bias for th. Resistors R l 
on the positive *, . comparator Ul 

n« positive differential receive signal Rx* in *».. 

ts: °< ' p" s "; 

In the preferred example represented 
resistor Rl must equal resistor d T 
significantly less thm th. • 1 ■ WUSt be 

orator „? toTchievT a ^J£T « ^ 
the value of resistor ftl »„h laS * H ««v«r. 

as high as poHlbll L rft3l<,tor R2 s ^ld also be 

y " " poesible to conserve nouflr a^^i . . 

AC load on the network signal* i" a "LT*"** - ^ 
resistor R3 and resistor */" s ^l« manner, 

orator U2 on th^ negative^: ^ the 
signal RX". negative differential receive 

detection circuit 106 presented in "p? 0 "' Sl9nal 
resistors R5 and R6 .re Tn! n , * Ure 2 and 

voltage reference cLcuit zlS ,,^" "^ eXa,BPle ° f 3 
2- Comparators 01 and M pST™ " Figure 

comparators, as are known L Vh pre * erab *y open-drain 
fabricated in ^.STC^ ^LTT^ ~ 38 be 
known in the industry It is LT^' Whi ° h Wel1 - 
devices other th*« lii * unde **tood that many 

within 3 The' ^ ^r^e «- used' 

Advantageously, the use of the ooenT^ lnVention - 
*Uow* thelr outpuT . 5 to J** ° Pen droln comparators 

tputs to be directly tied together 
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Moreover, the input impedance of the comparators 01 and 
U2 should be high enough that undesirable loading of the 
network signals does not occur. 

From an understanding of the forgoing, it will be 
appreciated that the common output of the comparators Ul 
and U2 will go low if either comparator Ul or 02 drives 
its output low. In this preferred example, the 
frequency rating of the comparators 01 and 02 should be 
just fast enough to respond to the network signals since 
higher speed comparators increase power consumption. 

Resistors R5 and R6 provide a voltage reference for 
the inverting (minus) input of both comparators 01 and 
02. It should be noted that the value of resistor R5 is 
greater than the value of resistor R6. In the example 
15 of Figure 3, the values of resistor R5 and resistor R6 

are chosen to provide a 1.45V reference, which is 
slightly below the midpoint between the power rail and 
ground. Resistors R5 and R6 function as one preferred 
structure for carrying out the means for providing a 
20 reference voltage and the comparators Ul and U2 are 

preferred structures for carrying out the means for 
comparing the signal to the reference voltage. Those 
skilled in the art will appreciate that there are many 
other structures now known in the art or which will 
become available in the art which can carry out similar 
or equivalent functions and all such structures are 
intended to fall within the scope of the means for 
providing a reference voltage and the means for 
comparing the signal to the reference voltage. 
30 In °P«ration, when no positive and negative 

differential network receive signals RX» & RX" are 
present, comparators Ul and H2 see 1.65V on the non- 
inverting (plus) input a „d 1.45V on Che inverting 
fnunus) input, therefore the output of the comparators 
35 Ul and 02 is high. When a network signal is present 

the AC component of the signal causes the voltage on the 
non-inverting (plus) inputs to vary above and below the 
1.65V DC bias. When the voltage drops below 1.45V on 
4 0 non-inverting (plus) input of either comparator 01 

or 02. that comparator's output is driven low during 
that part of the ac cycle, indicating the presence of 



4 
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energy on the network receive lines RX* * nv- » 

one comparator Ul or 02 i n ° BC " th,n 

posits ^TLSSrS?^'', T d c * Mln * *« «• 

13 too™ th.t Xi "er/o?/ • 1 f , " S ■«•"«-. 1' 

pair =o„«u«or. £t ™" th8 ""'"-"al 

ficure T provide, pr " r ocerat! •*"—»« »» 
differential pair "^""on even when the 

both the P o.lt£ " d *" ,Mpt,ed b " l~>"n« at 

Which preferably ^Z^T^" * «- 

Ul and 02. inclusion two comparators 

present" ^LZ^LZZ'Tt °< «" 

areate.t flexibility! olth io it, 3 " ith th<! 

-ionale an be detected V / ° Ethernet 

Hops Ethernet £ZTluJZl TrTZL"* " Md 10D 
100 Hbp, .ion,!, " three " rl »«V scenario,: 

10 Hbps link aignal, 
10 Hbps data signal, 

^ Present on ^ TlJlti ^^J^ST? 

« f«-. Th. eye pattern di "" ren "»l receive pair 

p—iw. .i,n.i J n [ l9 :z 4 % h r* ,u 

pattern loote the -hether data i^t" ■ 100 **' 

or the network i, idl . I!' , , 1 " °" Ba transmitted 

represented in ^ « "rieT titn" °* **" ^ 
length. .„d ran,.. J t „, ... cable 
«- DC bi.. w with , «x\^*; 0^ -It below 
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above and below the DC bias with a long cable. It will 
be appreciated that for the longest cables, the 100 Mbps 
signal voltage at the comparators will range from 1.30V 
to 2.00V. This range was taken into consideration when 
selecting the reference voltage for the comparators 01 
and 02. The preferred value of 1,45V was selected for 
the reference voltage since this value for the reference 
voltages ensures that part of the network signal's AC 
cycle will drop below this value even with the longest 
cables. The 1-45V reference voltage value is also far 
enough away from the 1.65V DC bias on the network signal 
input so that random noise and the effects of component 
tolerances will not cause false indications . 

Figure 5 is a graphical representation showing a 
15 typical 10 Mbps link signal well-known in the Ethernet 

standard. The 10Mbps link signal is a periodic signal 
occurring only once every 8-16 ras that is transmitted by 
the hub, switch, or router to advertise its presence. 
It is also transmitted after a connection has been made 
20 to the network and before data is transferred across the 

network to that connection. Figure 5 shows that the 10 
Mbps link signal creates a voltage that rises above the 
no-signal DC bias on the positive receive line RJT, and 
drops below the DC bias on the negative receive line IOC" 
25 of the differential pair. It will be appreciated that 

the pertinent voltage will drop below the reference 
voltage on the comparators Ul and 02 only on the 
negative differential signal line RX". 

Figure fi is a graphical representation showing a 
typical 10 Mbps eye pattern on one of the differential 
receive lines obtained when data is being transferred. 
In the case represented in Figure 6, the voltage varies 
on both sides of the DC bias on each line of the 
differential pair. In the case of 10 Mbps signals, the 
voltage swings are greater and the signal frequencies 
are slower than is the case with 100 Mbps network 
signals. Those skilled in the art will appreciate that 
because of the characteristics of 100 Mbps Ethernet 
network signals and 10 Mbps Ethernet network signals, 
<° the preferred example of the present invention 
represented in Figure 3 will advantageously detect the 
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fe?P*Wffnce,of both 100 Mbpa Ethernet network a i«r,.l« 
I^Mbps. Ethernet network signals n * tWOtk s ^nals and 
|^j^Reference will next be made again to Figure 3 
i^^eitor : C3 end resistor R7 are one preferred exaLi* 
gjfiin, output shaping circuit s ,^k *~ P«^erred example 
&u*L 0 t X cireui t, such as represented at 110 
riaur !T the ? example represented in 

l££ If th ml WhiCh iS ° Utput f ™ th * «™<»n 
praters 01 and U2 i3 referred to as 

-SKT^ i : /ENERGy_DETECT signal 1 8 preferably 
r ,SSX ed to an input provided on the ASIC on the circuit 

, W(i .^Vd inln9 ^ ^ — - -e ~J 

^J he /EME f GY - DME CT signal has the potential to 
fcgTMte excessive noise which can interfere *Ith ^ 

-rain pullup resistor ^ R7 preferably ^T'^^ 
value and the capacitor e:» s . ° * DAy hM a ver V l«ge 
to ground. It Is - connected from the signal 

. to p 9 r ov " ae an\;p r ^n C TiL R7 "* ° 
about 0.1ms. i t £i\ * * ^"^ instant, preferably 

comparators ui and U 2 are open T ^ ^ ^ the 
transition win be very L s f « ' thC hi -^o-lo V 

and 02 preferably provide a 1^1^ «* 01 

less than 100 ohms) 7 ^dance (typically 

Preferred ope„!Sai n llLll 1*°™*' * Ut * h «» the 
high transiLon wiU br;"' 0 "/ 1 "* ° 2 ' the low - to " 
large value of R7 it Y " ****** ° f the 

100 „b P , signals 'or 10 Ips Jata i*^ 38 ^ " 

the output never has time to Zii \ ^! m 
Enough high-to-low tranTL t " P t0 * hi * h leve *- 

« -ill occur durino " e °»P ar "°« « and 

/ENERGY DETECT signal ^ to ke ep the 

operation of other eon,™ - int «rf ere with the 

card. Con P o n«nts on the network adapter 

it wiurwTe%;dVr S rod be thr e h to FigurM * 3 - ». 

— U»- -i^"^^ — t the 10 

special cohcern for the 
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components which carry out the functions of the output 
shaping circuit lio (represented in Figure 2). The 
period of time between link signals (8-16 ms) is so long 
that in order to create a steady low /ENERGY DETECT 
signal, as explained above regarding the 10 Mbps 
Ethernet data signals, the value of capacitor C3, 
well as the value of resistor R7, would have to be very 
large to lengthen the time constant. But if the value 
of capacitor C3 is too large, the lOOns pulse width of 
the link pulse is too short to sufficiently drain the 
charge out of capacitor C3 through the comparators ui 
and 02. and the /ENERGY_0ETECT ai g„ al wlll neVer go low 
So the circuit represented l„ Figure 3 advantageously 

r^r^ tS 3 COn,p " miae fo - Preferred application; 

resulting in a virtually steady low /ENERGY DETECT 
signal when 100 Mbps and 10 Mbpa data network lignala 

/ENERGY.DETECT sxgnal when a 10 Mbpa network link eignal 
has been detected. 

Provided below in Table A are examples of the 
IZIVI ValUOS ° f flelOCted presented Jn 



25 



30 



35 



TABLE A 


CI C2 


-OluF 


Rl R2 R3 R4 


150K 


UI U2 


Open drain 
Comparators 


R5 


68. IK 


R6 


53. 6K 


C3 


470pF 


R7 


280K 



y " aA3 oeing Just one preferred evamnin *.w 
Present invention. Those sJcll i^ " *k e * ample Df the 

inose sxiiied in the art will be 
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■ able to, using the information contained herein, arrive 
at other applications which use a network cable eneroy 
detect circuit end will be able to arrive at o"th!r 

Chr^l: f °V he P " ticUl " — * topologic, u 3e r a nd 
Che type of indication signal required by other 
components on the network adapter card. For examo^ 

of the 2L» I <' a " iVe 3t a " additi °»*l embodiment 

of the present invention which does not look for either 

sian-l r " ^ l ^ el ° n th " /ENERGY DETECT 

P^rabl 1 ; the apparatus 

"-uatioV^^ 

can taTlTT? raCBS ' thC ° Utput fl ^ P ing eireuit 

drain ^ *** *** "™*Uro °* an "pin 

power consumption and electrical noise generation 112 
indication of whether or not a network s i M3 i g 

nwiated pair, coaxial, or fiber media t*„ 
of the present invention disclosed fetein /o ^t^Zl 
to create a network connection; The e^odiLnt/of thl 
present invention only monitor the receive ll ^ 

conveying media to determine if the" , is *1LV < , 
energy on the media in the form partner t th "t! 
of network which is being detected The 1L ^ ^ 
the oreseht- CM - Tne embodiments of 

" present invention preferably provide a h-^-H,., * 
signal that is used bv B th«, f ^ ov iae a hardware 

adapter card th- , - ° giC ° n the *«twork 

aprer card. The logic on the network adapter card 

then interrupt the host computer when 7 Lll * 
network energy atatU8 is de ? ee '* d - 
arrangement allows the tr a n., fl< Preferred 
adapter card to be put Tn to °f netW ° rk 

continuously when there iTno ^J^JZ'^ ~* 
it permits a quick reso ft „J« ? - 9 Present yet 

transceiver when an ac ^v , d P ° W « in « of the 

when an active network signal is detected 
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such as when the conveying media is connected to a 
network hub, switch, or router. The power consumption 
of the embodiments of the present invention, and any 
supporting logic, is greatly less than that of the 
5 transceiver at full power. In a typical exemplary 

application, the power consumption of the embodiment of 
Che present invention represented in Figure 3, plus any 
additional logic, is 5 to IS mW on network adapter PC 
Card using 3.3V components while a 3.3V transceiver at 
10 full power consumes 300-600 mW. 

In view of the foregoing, it will be appreciated 
that the present invention provides a system and method 
for reducing the power consumed by a transceiver in a 
network adapter when the transceiver is not actively 
15 connected to a network and which extends the battery 
life of a battery operated portable computing device by 
reducing the power reguired by a network adapter when 
the adapter is not connected to the network. The 
present invention also provides a system and method for 
detecting when a network signal is present on a network 
conveying media which requires few additional components 
and which draws little power and which does not create 
excessive interfering noise and which is particularly 
suited for incorporation into a PC Card. 

The present invention may be embodied in other 
specific forms without departing from its spirit or 
essential characteristics. The described embodiments 
are to be considered in all respects only as 
illustrative and not restrictive. The scope of the 
30 invention is, therefore, indicated by the appended 
claims rather than by the foregoing description. All 
changes which come within the meaning and range of 
equivalency of the claims are to be embraced within 
their scope. 
35 What is claimed is; 
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I. A system for detecting the presence of an active 
connection to a data transmission network, including a 
network medium, to a computing device, the system 
comprising: 

means for making a connection to the network 
medium; 

means for comparing any signal found on the 
network medium to a predetermined standard; and 

means for signalling the computing device when 
any signal found on the network medium is an active 
network signal. 

2. A system as defined in claim 1 wherein the means for 
making a connection to the network medium comprises, 

means for DC filtering of the signal; 
means for providing electrical isolation; and 
means for providing a DC bias. 

3. A system as defined in claim 1 or 2 wherein the means 
for comparing any signal found on the network medium to a 

20 predetermined standard comprises: 

means for providing a reference voltage; and 
means for comparing the signal to the reference 
voltage. 



30 



4- A system as defined in any preceding claim, wherein 
the predetermined standard comprises a DC reference 
voltage . 

5. A system as defined in any preceding claim further 
comprising a network adapter card and wherein the means 
for making a connection to the network medium, the means 
for comparing any signal found on the network medium to a 
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predetermined standard; and the means for signalling the 
computing device are all located on the network adapter 
card. 

6. A system as defined in claim 5 wherein the network 
5 adapter card comprises a PC card. 

7* A system as defined in claim 5 wherein the network 
adapter card is located within the computing device. 

8 . A system as defined in any preceding claim wherein 
the network medium comprises a positive signal electrical 

10 conductor and a negative signal electrical conductor and 
the means for comparing any signal found on the network 
medium to a predetermined standard compares the signals 
regardless of the connection orientation of the positive 
signal electrical conductor and the negative signal 

15 electrical conductor. 

9, A system as defined in any preceding claim wherein 
the means for comparing any signal found on the network 
medium to a predetermined standard comprises a first 
comparator and a second comparator. 

20 10. A system as defined in any preceding claim wherein 
the means for comparing any signal found on the network 
medium to a predetermined standard comprises a first 
comparator and a second comparator, the first and the 
second comparators comprising open drain comparators 

25 having their outputs connected together, 

11- A system as defined in any preceding claim wherein 
the means for making a connection to the network medium 
and the means for comparing any signal found on the 
network medium to a predetermined standard do not 
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significantly load the network medium when connected 
thereto. 

12. A system as defined in any preceding claim wherein 
the means for signalling the computing device when any 
signal found on the network medium is an active network 
signal comprises an output shaping circuit providing an 
output signal indicating when an active network signal is 
present on the network medium. 

13. A system as defined in any preceding claim wherein 
the means for signalling the computing device when any 
signal found on the network medium is an active network 
signal comprises an output shaping circuit having an rc 
time constant of about O.lms. 

14. A system as defined i„ any preceding claim wherein 
the data transmission network complies to an Ethernet 
network standard. 

15. A system as defined in claim 14 wherein the network 
medium comprises a twisted pair cable. 

16- A system as defined in claim 14 wherein the network 
medium comprises a coaxial cable. 

17. A system. as defined in claim 14 wherein the network 
medium comprises a fiber optip cable. 

18. a system for indicating the presence of a data 
transmission network cable carrying an active network 
signal connected to a computing device, the system 
comprising : 

means for connecting to a network cable; 
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means for DC filtering any signal present on 
the network cable; 

means for DC biasing any signal present on the 
network cable; 

5 means for providing a reference voltage; 

means for comparing any signal present on the 
network cable with the reference voltage; and 

means for signalling the computing device when 
any signal present on the network cable meets the 
10 reference voltage for at least a predetermined period 

of time and indicating that the signal present on the 
network cable is an active network signal* 

19 . A system as defined in claim 18 further comprising a 
network adapter card and wherein the means for connecting, 

is the means for DC filtering, the means for DC biasing, the 
means for providing a reference voltage, the fcteans for 
comparing, and the means for signalling are all located on 
the network adapter card. 

20. A system as defined in claim 19 wherein the network 
20 adapter card comprises a pc card. 

21. A system as defined in claim 19 wherein the network 
adapter card is located within the computing device. 

22. A system as defined in any of claims IB to 21 wherein 
the network cable comprises a positive signal electrical 

25 conductor and a negative signal electrical conductor and 
the means for comparing any signals compares the signals 
regardless of the connection orientation of the positive 
signal electrical conductor and the negative signal 
electrical conductor . 

io 23. A system as defined in any of claims 18 to 22 wherei 
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the means for comparing any signal comprises a first 
comparator and a second comparator - 

24. A system as defined in any of claims 18 to 23 wherein 
the means for comparing any signal comprises a first 
comparator and a second comparator, the first and the 
second comparators comprising open drain comparators 
having their outputs connected together. 

25. A system as defined in any of claims IB to 24 wherein 
the 

means for connecting to a network cable presents a high 
impedance to the network cable. 

26. A system as defined in any of claims 18 to 25 wherein 
the means for signalling the computing device an RC 
circuit having a time constant of about 0.1ms. 

27. A system as defined in any of claims 18 to 26 wherein 
the active network signal comprises a 10 Mbps Ethernet 
signal . 

28. A system as defined in any of claims 18 to 26 wherein 
the active network signal comprises a 100 Mbps Ethernet 
signal ♦ 



29. A system as defined in any of claims 18 to 28 wherein 
the network cable comprises twisted pair table. 

30. A system as defined in any of claims 18 to 28 wherein 
the network cable comprises coaxial cable. 



25 



31. A system as defined in any of claims 18 to 28 wherein 
the network cable comprises fiber optic cable. 
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32. A method for detecting the presence of an active 
connection to a data transmission network, including a 
network medium, to a computing device, the method 
comprising the steps of: 

making a connection to the network medium; 
comparing any signal found on the network 
medium to a predetermined standard; and 

signalling the computing device when any signal 
found on the network medium is an active network 
signal . 



15 
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33. A method as defined in clai* 32 wherein the step of 
comparing any signal found on the network medium to a 
predetermined standard comprises: 

providing a reference voltage; and 

comparing the signal to the reference voltage. 

34. A method aa defined in claim 32 or 33 wherein the 
step of making a connection to the network medium 
comprises the step of making a connection to the network 
medium without significantly loading the network medium. 

35. A method as defined in any of claims 32 to 34 wherein 
the data transmission network complies with an Ethernet 
network standard. 
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